Injection into the nucleus basalis of the rat of preaggregated A␤(1-42) produced a congophylic deposit and microglial and astrocyte activation and infiltration and caused a strong inflammatory reaction characterized by IL-1␤ production, increased inducible cyclooxygenase (COX-2), and inducible nitric oxide synthase (iNOS) expression. Many phospho-p38MAPK-positive cells were observed around the deposit at 7 days after A␤ injection. Phospho-p38MAPK colocalized with activated microglial cells, but not astrocytes. The inflammatory reaction was accompanied by cholinergic hypofunction. We investigated the protective effect of the selective COX-2 inhibitor rofecoxib in attenuating the inflammatory response and neurodegeneration evoked by A␤(1-42). Rofecoxib (3 mg/kg/day, 7 days) reduced microglia and astrocyte activation, iNOS induction, and p38MAPK activation to control levels. Cholinergic hypofunction was also significantly attenuated by treatment with rofecoxib. We show here for the first time in vivo the pivotal role played by the p38MAPK microglial signal transduction pathway in the inflammatory response to the A␤(1-42) deposit. © 2002 Elsevier Science (USA)
INTRODUCTION
There is growing evidence that neuroinflammation occurs in vulnerable regions of the Alzheimer's disease (AD) brain where highly insoluble ␤-amyloid (A␤) peptide deposits and neurofibrillary tangles, as well as damaged neurons and neurites, provide stimuli for inflammation. Amyloid deposition in the neuritic plaques and neurofibrillary tangle formation are the classic hallmarks of AD (Akiyama et al., 2000; Shen et al., 2001) . Inflammation is considered a secondary event to the deposition of A␤ in the brain (Akiyama et al., 2000) , which likely starts as a host defense response to the damaging effects of the A␤ deposit and later becomes detrimental and contributes to neuronal degeneration (McGeer & McGeer, 1998) . Activation of microglia may contribute to the neurodegenerative process through the release of proinflammatory cytokines, and other toxic products, including reactive oxygen species, nitric oxide, and excitatory amino acids (Gonzalez-Scarano & Baltuch, 1999) .
In AD, brain plaque-associated microglia shows elevated levels of tyrosine phosphoproteins, indicative of sustained activation of intracellular signaling pathways (Wood & Zinmaister, 1991) . Exposure of microglial cells and THP1 monocytes in culture to fibrillary A␤ peptides results in the activation of ERK 1,2 and p38 MAPK (Combs et al., 1999; McDonald et al., 1997) . Furthermore, these amyloid-stimulated signaling pathways are linked to the production of neurotoxic products, such as peroxide radicals and elevated interleukin-1␤ (IL-1␤) expression (El Khoury et al., 1996;  1 To whom correspondence should be addressed. Fax: ϩ39 055 4271 280. E-mail: mggiov@pharm.unifi.it.
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